Comparison of the antiatherosclerotic effect of tibolone with that of estradiol and ethinyl estradiol in cholesterol-fed, ovariectomized rabbits.
Tibolone is a synthetic steroid with tissue-specific estrogenic, progestogenic, and androgenic properties. The drug relieves climacteric symptoms and prevents osteoporosis but does not stimulate the endometrium. We have previously shown that in laboratory animals tibolone inhibits the atherogenesis induced by a high-cholesterol diet. Therefore, we compared the antiatherosclerotic effect of oral tibolone at different dose levels with that of oral 17beta-estradiol (E2) and ethinyl estradiol (EE). Atherosclerotic lesion formation (increase in vessel wall cholesterol deposition and fatty streak formation) was measured in ovariectomized rabbits after 20 weeks on an atherogenic diet (fed daily 80 g of a rabbit chow containing 0.4% cholesterol, 3.75% peanut oil, and 3.75% coconut oil) in eight groups: group 1, placebo (n = 35); group 2, control (n = 34) received normal rabbit chow; group 3, E2 group (E2 4 mg, n = 12); group 4, EE group (EE 60 microg, n = 10); and groups 5-8, tibolone (6 mg, n = 12; 2 mg, n = 13; 0.6 mg, n = 25; and 0.15 mg, n = 11, respectively). During the study, blood samples were obtained for the evaluation of plasma triglycerides, cholesterol, lipoproteins, and glutamate pyruvate transaminase. After 20 weeks, the animals were killed, and cholesterol concentration and the formation of fatty streaks in the wall of the aortic arch were evaluated. In the placebo group, the atherogenic diet induced a mean increase in total plasma cholesterol concentration from 1.1+/-0.1 mmol/L (control group) to 34.1+/-1.8 mmol/L (mean +/- SE). This resulted in an accumulation of cholesterol in the aortic arch from 48+/-4 (control group) to 608+/-44 nmol/mg protein and in the formation of fatty streaks (41.8+/-3.2% of the surface of the aortic arch was covered with fatty streaks). Tibolone had strong dose-dependent antiatherosclerotic effects. It reduced the accumulation of cholesterol in the aortic arch at doses of 6 to 0.15 mg by 99, 97, 87, and 57% and the formation of fatty streaks by 98, 97, 81, and 38%, respectively. E2 had only a marginal antiatherosclerotic effect, whereas EE showed an effect comparable to that of tibolone at doses of 2 to 0.6 mg. With EE, the accumulation of cholesterol in the vessel wall was reduced by 93% and the formation of fatty streaks by 73%. Mean plasma cholesterol concentrations were also reduced by tibolone (64, 70, 61, and 47%) and EE (57%). This reduction was mainly mediated via a reduction in beta-very-low-density lipoprotein cholesterol. Analysis, however, indicated that the observed antiatherosclerotic effects of tibolone and EE, at least partly, are due to a direct effect on the vessel wall and independent of the changes in plasma cholesterol. At equipotent antiatherosclerotic doses, EE showed a stronger uterotropic effect (measured as the increase in uterine weight) than tibolone. EE increased uterine weight from 0.57 g/kg body weight (BW) (control group) to 3.5 g/kg BW; tibolone at doses of 6, 2, 0.6, and 0.15 mg increased uterine weight to 2.5, 2.8, 2.2, and 1.3 g/kg BW, respectively. Tibolone can protect the arterial vessel wall against atherosclerotic lesions induced by a hypercholesterolemic diet. However, it has much less estrogenic effects on the uterus compared with EE at equipotent doses, indicating tissue selectivity for tibolone. The clinical implications of these findings require investigation.